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CURL STRAIGHTENING METHOD FOR IMAGE RECEIVING PAPER FOR 
SUBLIMATION DYE TRANSFER AND CURL STRAIGHTENING DEVICE THEREFOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a curl straightening 

method for image receiving paper for sublimation dye transfer 

printer - 

Description of the Related Art 

In a sublimation dye transfer printer, image receiving 
paper formed by bonding a conventional paper and a plastic film 
and having a thickness equal to or more than 200 micrometers 
is used for realizing quality of feeling like a photograph. The 
problem with such image receiving paper is that curl remains 
very often because it is bonded with the film and supplied in 
a state of a roll. 

As a technology to straighten such curl of the roll paper, 
a technology to press a part of the roll paper and bend it in 
the reverse direction of the curl, while pulling out the roll 
paper and applying tensile force thereto, is proposed (for example, 
see Publication of Japanese Patent Application Laid-Open (JP-A) 
No. 5-51665, JP-ANo. 5-51846, JP-ANo. 7-247045, JP-ANo. 8-2766, 
and JP-A No. 8-32748) . 

However, the curl is difficult to be straightened because 
the above described image receiving paper essentially has high 
stiffness so that a wrinkle occurs when the curl is forced to 
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be eliminated. 

On this account, when such image receiving paper is formed 
in a roll form, it is necessary to make the diameter of the roll 
core as large as possible in a range where the curl is not 
problematic, and as a result, the diameter of the roll paper 
becomes large and the problems of downsizing of the printer and 
handling of the image receiving paper arises. 

When the core diameter of the image receiving paper is 
made smaller in order to deal with the above described problems, 
the curl of the image receiving paper becomes significantly 
stronger toward the roll core to bring the curl of the output 
printed matter strong, and therefore, the problem that the entire 
image is difficult and skewed to be seen arises. In addition, 
there is another problem that the image receiving paper is 
difficult to be mounted when mounted on the board. Further, 
there is yet another problem that the image receiving paper is 
difficult to be held by being stacked when massively printed. 
Furthermore, the problem that, when trying to straighten the 
curl by rolling it in the reverse direction by hand, the curl 
can not be straightened more than expected, and a wrinkle occurs 
on the image surface due to application of strong force arises. 

The invention is achieved in light of these problems, and 
objected to provide a curl straightening method for image 
receiving paper for sublimation dye transfer, which enables to 
realize a smaller diameter of the roll core of the roll paper, 
contribute to downsizing of the rolled image receiving paper 
and accordingly, to downsizing of the printer , and obtain printed 
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matter with good image quality and handling without residual 
curl after printing. 

SUMMARY OF THE INVENTION 

A first curl straightening method of the invention solves 
the above described problems by straightening curl of image 
receiving paper for sublimation dye transfer having stiffness 
from 50 0 to 2 , 50 0 mg in a direction parallel to a printing direction , 
which is measured according to JIS (Japanese Industrial 
standards) L1085 or JIS L1096, by allowing the image receiving 
paper to pass through gaps of a guide that bends the image receiving 
paper in a reverse curling direction. 

According to the first curl straightening method of the 
invention , the curl is straightened by bending the image receiving 
paper while allowing the image receiving paper to pass through 
the guide. Thereby, the curl of the image receiving paper having 
strong stiffness can be straightened, and the diameter of the 
image receiving paper can be made smaller to contribute to 
downsizing of the printer and reduction of the running cost. 
Note that, in the invention, the direction parallel to the printing 
direction (direction of printing flow) indicates a direction 
along which the image receiving paper is pulled out from the 
roll (feeding direction of the image receiving paper) . 

The image receiving paper for sublimation dye transfer 
is formed by bonding a film and paper, and has an advantage that 
the stiffness and the feel of a material are higher than paper 
having the same thickness. On the other hand, it has a 
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disadvantage that, when the force for bending the image receiving 
paper for sublimation dye transfer becomes equal to or more than 
predetermined strength, the compression stress is easy to be 
concentrated on a surface layer only, and a buckling wrinkle 
easily occurs. Therefore, the invention that can straighten 
the curl without occurrence of the wrinkle is specifically 
effective for the image receiving paper for sublimation dye 
transfer. 

In the first curl straightening method of the invention, 
the curl may be straightened so that the curl amount after 
straightened may take an appropriate value. Note that, in the 
case where the curl is straightened so that the curl amount may 
be from -10 to 10 mm, the printed matter can be naturally finished 
to such an extent that distortion of the image due to the curl 
can not be visually felt. Further, the handling of the printed 
matter can be also improved to such an extent that the printed 
matter can be easily stacked on a stacker in order even in the 
case where a large amount of image receiving paper is printed. 
Note that, in the invention, the curl amount indicates the value 
obtained by measuring and averaging distances from four corners 
to a stage when the image receiving paper having a length (along 
a parallel direction to the printing direction) of 89 mm and 
a width (along an orthogonal direction to the printing direction) 
of 127 mm is placed on the flat stage with its convex side directed 
downward. When the image receiving face is directed upward, 
in the case of curling in the convex direction, the value is 
expressed as a positive (+) , while, in the case of curling in 
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the concave direction, the value is expressed as a negative (-) . 
Note that the length of 89 mm and the width of 127 mm are for 
specifying the size of the image receiving paper to be used as 
the reference when the curl amount is measured, and not for 
limiting the size of the image receiving paper to which the curl 
straightening method of the invention is applied. In the case 
where the size of the image receiving paper has a size other 
than the length of 89 mm and the width of 127 mm, the curl amount 
can be measured by cutting out the image receiving paper into 
the length of 89 mm and the width of 127 mm. 

Further, a second curl straightening method of the 
invention solves the above described problems by straightening 
curl of image receiving paper for sublimation dye transfer by 
allowing the image receiving paper to pass through gaps of a 
guide; providing the guide with a first guide unit and a second 
guide unit that form the gaps by two planes parallel to each 
other; and providing the second guide unit on an upstream side 
of the first guide unit in a feeding direction of the image 
receiving paper; disposing the first guide unit and the second 
guide unit so that change in the feeding direction of the image 
receiving paper from the second guide unit to the first guide 
unit may be opposite to a direction of curling of the image 
receiving paper; and allowing the image receiving paper to pass 
through the guide to straighten the curl of the image receiving 
paper , 

According to the second curl straightening method of the 
invention, the curl of the image receiving paper is straightened 
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by allowing the image receiving paper to pass through the gaps 
formed by two planes parallel to each other. Thereby, the curl 
of the image receiving paper having strong stiffness can be 
straightened, and the diameter of the image receiving paper can 
be made smaller to contribute to downsizing of the printer and 
reduction of the running cost. 

In the first curl straightening method of the invention, 
a first guide unit and a second guide unit that form the gaps 
by two planes parallel to each other may be provided in the guide, 
the second guide unit may be provided on an upstream side of 
the first guide unit in a feeding direction of the image receiving 
paper, and the first guide unit and the second guide unit may 
be disposed so that change in the feeding direction of the image 
receiving paper from the second guide unit to the first guide 
unit may be opposite to a direction of curling of the image 
receiving paper. The length of the first guide unit may be from 
10 nun to 100 mm, and preferably, from 10 mm to 92 mm. If the 
first guide unit is too short , the straightening strength is 
too small to sufficiently straighten the curl . On the contrary, 
if the first guide unit is too long, the straightening strength 
is so large that a wrinkle is caused. When the length of the 
first guide unit is within the above described range, the curl 
of the image receiving paper can be suitably straightened. Note 
that the length of the guide unit is a length that effectively 
functions for straightening the image receiving paper. 

In the first curl straightening method of the invention, 
the gap of the first guide unit may be from 1 mm to 7 mm, and 
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more preferably, from 2 mm to 5 mm. If the gap of the first 
guide unit is too small, the straightening strength is so large 
that a wrinkle is caused, and also a jam is caused in the guide. 
On the contrary, if the gap of the first guide unit is too large, 
the straightening strength is too small to sufficiently 
straighten the curl. When the gap of the first guide unit is 
within the above described range, the curl of the image receiving 
paper can be suitably straightened. 

In the first curl straightening method of the invention, 
the gap of the second guide unit may be from 0.3 mm to 7 mm, 
and more preferably, from 0.5 mm to 5 mm. If the gap of the 
second guide unit is too small, the straightening strength is 
so large that a wrinkle is caused, and also a jam is caused in 
the guide. On the contrary, if the gap of the second guide unit 
is too large, the straightening strength is too small to 
sufficiently straighten the curl. When the gap of the second 
guide unit is within the above described range , the curl of the 
image receiving paper can be suitably straightened. 

In the first curl straightening method of the invention, 
an angle formed by the first guide unit and the second guide 
unit may be from 45 degrees to 145 degrees, and more preferably, 
from 55 degrees to 135 degrees. If this angle is too small, 
the straightening strength is so large that a wrinkle is caused, 
and also a jam is caused in the guide. On the contrary, if the 
angle is too large, the straightening strength is too small to 
sufficiently straighten the curl, when the angle is within the 
above described range, the curl of the image receiving paper 
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can be suitably straightened. 

In the first curl straightening method of the invention , 
the length of the second guide unit may be equal to or more than 
5 mm, and more preferably, from 5 mm to 100 mm. If the second 
guide unit is too short, the straightening strength is too small 
to sufficiently straighten the curl. Further, the image 
receiving paper becomes so difficult to be guided to the first 
guide unit that a jam is caused. When the length of the second 
guide is within the above described range, the curl of the image 
receiving paper can be suitably straightened. 

A curl straightening device of the invention solves the 
above described problems by that the device straightens curl 
of image receiving paper for sublimation dye transfer by allowing 
the image receiving paper to pass through gaps of a guide, a 
first guide unit and a second guide unit that form the gaps by 
two planes parallel to each other are provided in the guide, 
the second guide unit is provided on an upstream side of the 
first guide unit in a feeding direction of the image receiving 
paper, and the first guide unit and the second guide unit are 
disposed so that change in the feeding direction of the image 
receiving paper from the second guide unit to the first guide 
unit may be opposite to a direction of curling of the image 
receiving paper. 

By feeding the image receiving paper into the curl 
straightening device of the invention, the above described curl 
straightening methods can be realized. 

A third curl straightening method of the invention solves 
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the above described problems by straightening curl of image 
receiving paper for sublimation dye transfer having stiffness 
from 500 to 2 , 500 mg in a direction parallel to a printing direction , 
which is measured according to JIS L1085 or JIS L1096, so that 
a curl amount of the image receiving paper, which is measured 
with respect to a size of the image receiving paper having a 
length of 89 mm and a width of 127 mm along the direction parallel 
to the printing direction, may be from -10 to 10 mm, by allowing 
the image receiving paper to pass through while bending the image 
receiving paper in a reverse curling direction. 

In the third curl straightening method of the invention, 
the curl may be straightened so that the curl amount may be from 
-10 mm to 10 mm, and as described above, the printed matter can 
be naturally finished to such an extent that distortion of the 
image due to the curl can not be visually felt. Further, the 
handling of the printed matter can be also improved. 

In the third curl straightening method of the invention, 
the image receiving paper may be allowed to pass through the 
gaps of the guide that bends the image receiving paper in the 
reverse curling direction as well as in the first curl 
straightening method, and further, various preferable 
embodiments of the first curl straightening method may be included. 
In this case, the curl of the image receiving paper that has 
strong stiffness becomes easy to be straightened in a range from 
-10 mm to 10 mm. 

In the first to third curl straightening methods , 
straightening can be performed either before or after printing. 
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Note that, in the case where the curl is straightened after 
printing, the printer can be more simplified than that in the 
case where the curl is straightened before printing. In the 
case where the curl is straightened before printing, the printing 
matter becomes in a uniform curling state if the printing is 
continuously performed. However, in the case where the image 
receiving paper during curl straightening stays in the curl 
straightening device because the printer becomes in an inactive 
condition, or the like., if the next printing is started from 
the state, the curling condition of the printed matter becomes 
different between in the part that stays during the curl 
straightening and in the other part. In order to prevent this, 
it is necessary to provide a mechanism for turning away the curl 
straightening device when the printing is stopped, or provide 
a control mechanism for taking up the image receiving paper to 
the point before entering the curl straightening device. On 
the other hand, straightening after printing does not need a 
mechanism as described above, and the printer can be downsized 
and the running cost can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS > 1A and IB are sectional views of a curl straightening 
device to which a curl straightening method of the invention 
is applied. 

FIG . 2 is a view showing an outline of a Gurley type stiffness 
tester. 

FIG. 3 is a view showing a test piece used for measuring 
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stiffness by the Gurley type stiffness tester in FIG . 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 1A is a sectional view of a curl straightening device 
1 to which a curl straightening method of the invention is applied. 
The straightening device 1 includes a feed roller 2 capable of 
feeding image receiving paper 100 for sublimation dye transfer 
after printing and a guide 3 for guiding the image receiving 
paper 100 fed from the feed roller 2. 

The guide 3 has a first guide unit 4 and a second guide 
unit 5. The first guide unit 4 is formed by opposing plates 
6 and 7 that are wider than the image receiving paper 100 in 
parallel to each other, and the second guide unit 5 is formed 
by opposing plates 8 and 9 that are wider than the image receiving 
paper 100 in parallel to each other. Therefore, linear paths 
4a and 5a having gaps of a and b between the plates are formed 
inside of the first guide unit 4 and the second guide unit 5, 
respectively. The paths 4a and 5a are connected so as to form 
a corner 10 at an angle C> The length of the first guide unit 
4 is defined by a length A from an outside comer 10a of the 
corner 10 to an exit 4b of the path 4a. The length of the second 
guide unit 5 is defined by a length B from an inside corner 10b 
of the corner 10 to an entrance 5b of the path 5a. By the way, 
the path 5a may not horizontally extend, Further, the angle 
C may not be a right angle, and it may be smaller than the right 
angle as shown by a dotted line si or may be larger than the 
right angle. 
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The image receiving paper 100 is fed into the entrance 
5b with the face that curls in a convex form directed upward 
by feed roller 2. Then, the image receiving paper 100 is bent 
in the reverse direction to the curling direction at the corner 
10. Thereby, the curl of the image receiving paper 100 is 
straightened. Subsequently, the image receiving paper 100 is 
discharged from the exit 5b. By setting the parameters A, a , 
b, and B to appropriate values, the curl of the image receiving 
paper 100 can be straightened without occurrence of a wrinkle 
in the image receiving paper 100. 

By the way, as shown in FIG. IB, the feed roller 2 may 
be provided between the first guide unit 4 and the second guide 
unit 5. In this case, the parameters A, a, and b are similarly 
defined, but the parameter B is defined by the length of the 
plate 9, 

In the curl straightening method of the invention, the 
curl is straightened with image receiving paper having stiffness 
of 500 to 2,500 mg, which is measured by JIS L1085 or L1096, 
as a subject. The stiffness may be measured according to JIS 
L1085 or L1096, and, for example, a Gurley type stiffness tester 
manufactured by Toyo Seiki Seisaku~sho, Inc. can be used. 

Referring to FIG. 2, the Gurley type stiffness tester will 
be described in brief. As shown in FIG. 2, the Gurley type 
stiffness tester 50 includes a movable arm 51 , a chuck 52 attached 
to the movable arm 51, a pendulum 53, and a scale plate 54. 

First, five of test pieces 60 in a length of L mm and a 
width of d mm are taken along longitudinal and lateral directions , 
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respectively. The taken test piece 60 is attached to the chuck 
52, and the chuck 52 is fixed in accordance with a predetermined 
position (L/25,4) of the scale on the movable arm 51. Then, 
appropriate weights 55a, 55b, and 55c are mounted to weight 
mounting holes 53a , 53b , and 53c on the lower side of the fulcrum 
f of the pendulum 53, and the movable arm is rotated at constant 
speed. The scale -RG on the scale plate 54 at the time when the 
test piece 60 departs from the pendulum 53 is read. The stiffness 
(softness.) is calculated by the following equation , respective 
longitudinal and lateral average values are obtained, and the 
values are rounded off to the first decimal place. 

2 

Br=RG x (SaWa+SbWb+ScWc) x (L-12.7) x 3.375 x 10 " 5 

d 

2 

* Br=RG x (SaWa+SbWb+ ScWc) x (L-12,7) x 3.444 x 10~ 5 

d 

Br: stiffness (mN) 
*Br: stiffness (mgf) 

RG : scale when the test piese departs from the pendulum (mgf) 
Sa,Sb,Sc: distance from the fulcrum to the weight mounting holes 
53a f 53b and 53c (mm) 

Wa,Wb f Wc:mass of the weights 55a,55b and 55c(g) 
L: length of the test piece (mm) 
d : width of the test piece (mm) 

Examples 

The curl of the image receiving paper printed by using 
a sublimation dye transfer printer S-2045 manufactured by Shinko 
Electric, Inc. is straightened. Note that, in the printer, the 
curl amount when the curl is not straightened is as shown in 
Table 1. This table shows the curl amount in the case of the 
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image receiving paper having stiffness of 1 , 500 mg. As described 
above, the curl amount is measured with respect to the size of 
the image receiving paper in a length of 89 mm and a width of 
127 mm. The stiffness of the image receiving paper is measured 
using a piece cut out in parallel to a direction of printing 
flow into a length of 3.5 inches and a width of 1 inch as a test 
piece 60 as shown in FIG. 3. 



Table 1 



roil core 


curl amount 


diameter 


before 


(mm) 


(mm) 


30 


27 


50 


18 


65 


17 


90 


14 


100 


13 



The image receiving paper is made by bonding paper with 
a plastic film. Using paper having thickness of 60 , 120 , 160 r 
200, and 260 micrometers as core materials , image receiving paper 
having stiff ness of 65, 500 , 1, 500, 2,500, and 3 ,000 mg are formed, 
respectively. The used image receivingpaper is roll paper rolled 
with image receiving face directed outward. 

The evaluation of the curl straightening is performed by 
evaluating the curl amount, wrinkle, and jam (clogging with paper) 
of the image receiving paper, respectively, 

The curl amount is evaluated as O in a range of -10 to 
10 mm, A in a range of -12 to 12 mm, and X in a range equal 
to or less than -12 mm or equal to or more than 12 mm. Generally, 
the curl amount that indicates slight convexity (+) on an upper 
side of the image receiving face is evaluated as good, however, 
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in this case, the curl amount from -10 to 10 mm, which is practically 
unproblematic, is evaluated as good. 

Further, the curl amount is evaluated in the case of the 
roll core diameter equal to or more than 50 mm, and in the case 
of the roll core diameter equal to or more than 3 0 mm, respectively . 
The cases of the roll diameters equal to or more than 50 mm and 
equal to or more than 30 mm are evaluated as subjects because 
one of the objects of the invention is to reduce the roll core 
diameter of the image receiving paper and relatively smaller 
roll core diameter is covered as a subject of the evaluation. 

The wrinkle is evaluated as X in the case where a sharp 
wrinkle occurs when straightening the curl, A in the case where 
a slight float is seen as a previous step of a wrinkle, and O 
in the case where there is no float. 

The jam is evaluated as X in the case where the number 
of sheets in which the jam occurs is equal to or more than five 
out of ten sheets that are continuously printed, A in a range 
equal to or more than one and less than five, O in the case of 
zero . 

Table 2 shows examples and comparative examples in the 
case where the stiffness of the image receiving paper is fixed 
to 1 ,500 mg, the parameter B is fixed to 10 mm, and the parameters 
A, a , b and C are varied. Note that , in this table , the evaluation 
of the curl amount is expressed by *« — * in the case where the 
curl amount can not be measured because the image receiving paper 
is bent due to a jam. 
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Table 2 





stiffness 


A 


a 


b 


C 


B 


curl amount 


wrinkle 


jam 




(mg) 


(mm) (mm) (mm) (degree) (mm) 


30 mm 


50mm 


Comp.Ex.1 


1500 


100 


5 


0.5 


55 


10 


o 


o 


X 


A 


Ccmp.Ex.2 


1500 


100 


5 


0.5 


90 


10 


A 


o 


X 


A 


Exl 


1500 


100 


5 


0.5 


135 


10 


x 


A 


O 


A 


Comp.Ex.3 


1500 


100 


2 


5 


55 

ml Kj 


in 


o 


V-/ 


X 


o 


Comp.Ex.4 


1500 


100 


2 


5 


90 


10 


o 




X 


o 


Ex.2 


1500 


100 


2 


5 


135 


10 


X 


A 


o 


o 


Comp.Ex.5 


1500 


100 


2 


0.5 


55 


10 


o 


V-/ 


X 


A 


Comp.Ex.6 


1500 


100 


2 


0.5 


90 


10 


o 


o 


X 


A 


Ex.3 


1500 


100 


2 


0.5 


135 

1 V ml 


10 




A 


A 


A 


Ex.4 


1500 


92 


7 


0.5 


55 


10 






o 


A 


Ex.5 


1500 


92 


7 


0.5 


90 


10 


x 


o 


o 


A 


Cotno.Ex.7 


1500 


92 


7 


0.5 


135 


10 


x 


x 


o 


A 


Ex.6 


1500 


92 


5 


05 


55 


10 


o 


o 


o 


A 


Ex.7 


1500 


92 


5 


05 




10 


A 
*i j 




o 


A 


Ex.8 


1500 


92 


5 


05 


135 


10 


X 


A 


o 


A 


Ex.9 


1500 


92 


2 


7 


90 


10 


X 


A 


o 


o 


Comp.Ex.8 


1500 


92 


2 


7 


135 


10 


x 


x 


o 


o 


Ex.10 


1500 


92 


2 


5 


45 


10 
1 u 




V-/ 


X 


o 


Ex,11 


1500 


92 


2 


5 


55 


10 




V-/ 


A 


o 


Ex.12 


1500 


92 


2 


5 


QO 


1 0 




n 


o 


o 


Ex.13 


1500 


92 


2 


5 


1^5 


1 n 
1 u 




A 


o 


o 


Comp.Ex.9 


1500 


92 


2 


5 


■ tj 


10 


x 


^\ 


o 

>✓ 


o 


Ex.14 


1500 


92 


2 


2 
<* 




10 
I u 




rt 


A 


o 


Ex.15 


1500 


92 


2 


0 


QO 


10 


o 

\mJ 


o 


o 


o 


Exl 6 


1500 


92 


2 

mm 


2 

mm 




10 


x 




o 


o 


Comp.Ex.10 


1500 


92 


2 

mm 


0 5 


45 


10 






X 


X 


Ex.17 


1500 


92 


2 


05 


55 


10 


o 


o 

\mS 


A 


A 


Ex.16 


1500 


92 


2 


0.5 




10 


o 


o 


o 


A 


Ex.19 


1500 


92 


2 


0.5 


105 


10 


A 


o 

\mJ 


o 


A 


Ex.20 


1500 


92 


2 


0.5 


135 


10 


x 




o 


A 


Ex.21 


1500 


92 


2 


0.5 


145 


10 


X 


A 


o 


A 


Comp.Ex.11 


1500 


92 


2 


0.3 


55 


10 






X 


X 


Comp.Ex.12 


1500 


92 


2 


0.3 


90 


10 






X 


X 


Ex.22 


1500 


92 


2 


0.3 


135 


10 


X 


O 


A 


X 


Ex.23 


1500 


92 




7 


90 


10 


A 


A 


o 


O 


Ex.24 


1500 


92 




7 


135 


10 


X 


A 


o 


O I 


Comp.Ex.13 


1500 


92 




5 


55 


10 


o 


O 


X 


A 


Ex.25 


1500 


92 




5 


90 


10 


o 


O 


A 


O 


Ex.26 


1500 


92 




5 


135 


10 


A 


o 


o 


O 


Comp.Ex.14 


1500 


92 




0.5 


55 


10 


o 


o 


X 


X 


Comp.Ex.15 


1500 


92 




0.5 


90 


10 


o 


o 


X 


A 


Ex.27 


1500 


92 




0.5 


135 


10 


o 


o 


A 


A 



In Table 2 r focusing attention on the parameter A, it is 
confirmed that, in the case where the parameter A is equal to 
or less than 100 mm, the curl amount of the image receiving paper 
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having a roll core diameter from 30 iran to 50mm is evaluated as 
A or O , and the curl of the image receiving paper can be 
straightened. Further, for example, by comparison between the 
comparative example 1 and the example 6 in which the parameter 
A takes different values of 100 mm and 92 mm, respectively, and 
other conditions are the same, the wrinkle is evaluated as X 
in the comparative example 1 , but O in the example 6 , and thereby 
it can be confirmed that the parameter A equal to or less than 
92 mm is more suitable. 

Focusing attention on the parameter a, it is confirmed 
that, in the case where the parameter a is from 1 to 7 mm, the 
curl amount of the image receiving paper having a roll core 
diameter equal to or more than 30 mm and equal to or more than 
50 mm is evaluated as A or O, and the curl of the image receiving 
paper can be straightened. Further, for example, by comparison 
between the comparative example 7 and the example 8 in which 
the parameter a takes different values of 7 mm and 5 mm, 
respectively, and other conditions are the same, the curl amount 
in the roll diameter of 50 mm is evaluated as X in the comparative 
example 7 , but A in the example 8 , and thereby it can be confirmed 
that the parameter a equal to or less than 5 mm is more suitable. 
Furthermore, for example, by comparison between the example 11 
and the comparative example 13 in which the parameter a takes 
different values of 2 mm and 1 mm, respectively, and other 
conditions are the same, the wrinkle is evaluated as A in the 
example 11, but X in the comparative example 13, and thereby 
it can be confirmed that the parameter a equal to or more than 
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2 mm is more suitable > 

Focusing attention on the parameter b, it is confirmed 
that, in the case where the parameter b is from 0.3 to 7 mm, 
the curl amount of the image receiving paper having a roll core 
diameter equal to or more than 30 mm and equal to or more than 
50 mm is evaluated as A or O, and the curl of the image receiving 
paper can be straightened. Further, for example, by comparison 
between the comparative example 8 and the example 13 in which 
the parameter b takes different values of 7 mm and 5 mm, 
respectively, and other conditions are the same, the curl amount 
in the roll diameter of 50 mm is evaluated as X in the comparative 
example 8 , but A in the example 13 , and thereby it can be confirmed 
that the parameter b equal to or less than 5 mm is more suitable. 
Furthermore, for example, by comparison between the example 18 
and the comparative example 12 in which the parameter b takes 
different values of 0.5 mm and 0.3 mm, respectively, and other 
conditions are the same, the jam is evaluated as A in the example 
18 , but X in the comparative example 12, and thereby it can be 
confirmed that the parameter b equal to or more than 0.5 ram is 
more suitable. 

Focusing attention on the parameter C, it is confirmed 
that, in the case where the parameter C is from 45 to 145 degrees, 
the curl amount of the image receiving paper having a roll core 
diameter equal to or more than 30 mm and equal to or more than 
50 mm is evaluated as A or O, and the curl of the image receiving 
paper can be straightened. Further, for example, by comparison 
between the comparative example 10 and the example 11 in which 
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the parameter C takes different values of 45 degrees and 55 degrees , 
respectively, and other conditions are the same, the wrinkle 
is evaluated as X in the comparative example 10, but A in the 
example 11, and thereby it can be confirmed that the parameter 
C equal to or more than 55 degrees is more suitable . Furthermore , 
for example, by comparison between the example 13 and the 
comparative example 9 in which the parameter C takes different 
values of 135 degrees and 145 degrees, respectively, and other 
conditions are the same, the curl amount in the-roll core diameter 
of 50 mm is evaluated as A in the example 13, but X in the 
comparative example 9 , and thereby it can be confirmed that the 
parameter C equal to or less than 135 degrees is more suitable. 

Table 3 shows examples and comparative examples in the 
case where the stiffness of the image receiving paper is fixed 
to 1,500 mg, the parameters a, b, and B are fixed to 2 mm, 2 
mm, and 10 mm, respectively, and the parameters A and C are varied. 



Table 3 





stiffness 


A 


a 


b 


C 


B 


curl 


amount 


wrinkle 


jam 




(mg) 


(mm) 


(mm) (mm) (decree) (mm) 


30mm 50mm 


Ex.14 


1500 


92 


2 


2 


55 


10 


o 


O 


A 


o 


Ex.15 


1500 


92 


2 


2 


90 


10 


! O 


O 


O 


o 


Ex.16 


1500 


92 


2 


2 


135 


10 


X 


• O 


O 


o 


Ex28 


1500 


30 


2 


2 


55 


10 


O 


O 


A 


o 


Ex.29 


1500 


30 


2 


2 


90 


10 


A 


o 


o 


o 


Ex.30 


1500 


30 


2 


2 


135 


10 


X 


A 


O 


O i 


Ex.31 


1500 


10 


2 


2 


55 


10 


A 


O 


o 


o 


Ex.32 


1500 


10 


2 


2 


90 


10 


X 


A 


o 


o 


Ex.33 


1500 


10 


2 


2 


135 


10 


X 


A 


o 


o 


Comp.Ex.16 


1500 


7 


2 


2 


45 


10 






A 


X 


Comp.Ex.17 


1500 


7 


2 


2 


55 


10 


X 


X 


o 


o 


Comp.Ex.18 


1500 


7 


2 


2 


90 


10 


X 


X 


o 


o 



From this table, it is confirmed that, in the case where 
the parameter A is equal to or more than 10 mm, the curl amount 
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of the image receiving paper having a roll core diameter equal 
to or more than 30 mm and equal to or more than 50 mm is evaluated 
as A or O, and the curl of the image receiving paper can be 
straightened. 

Table 4 shows examples and comparative examples in the 
case where the stiffness of the image receiving paper is fixed 
to 1,500 mg, the parameters A and B are fixed to 10 mm and 10 
mm, respectively, and the parameters a, b, and C are varied. 



Table 4 





stiffness 


A 


a 


b 


C 


B 


curl amount 


wrinkle 


jam 




(mg) 


(mm) (mm) (mm) (degree) (mm) 


30mm 50mm 


Ex.34 


1500 


10 


5 


5 


45 


10 


A 


A 


A 


A 


Ex.35 


1500 


10 


5 


5 


55 


10 


A 


A 


O 


O 


Ex.36 


1500 


10 


5 


5 


90 


10 


X 


A 


O 


O 


Ex.37 


1500 


10 


5 


5 


135 


10 


X 


A 


o 


O 


Comp.Ex.19 


1500 


10 


5 


5 


145 


10 


X 


X 


o 


O 


Comp.Ex.20 


1500 


10 


2 


7 


45 


10 






A 


X 


Ex.38 


1500 


10 


2 


7 


55 


10 


X 


A 


o 


o 


Comp.Ex.21 


1500 


10 


2 


7 


90 


10 


X 


X 


o 


o 


Ex.39 


1500 


10 


2 


5 


55 


10 


A 


O 


o 


o 


Ex.40 


1500 


10 


2 


5 


90 


10 


X 


A 


o 


o 


Ex.41 


1500 


10 


2 


5 


135 


10 


X 


A 


o 


o 


ComD.Ex.22 


I 1500 


10 


2 


5 


145 


10 


X 


X 


o 


o 


Ex.31 


1500 


10 


2 


2 


55 


10 


A 


O 


o 


o i 


Ex.32 


1500 


10 


2 


2 


90 


10 


X 


A 


o 


o 


Ex.33 


1500 


10 


2 


2 


135 


10 


X 


A 


o 


o 


Comp.Ex.23 


1500 


10 


2 


0.5 


45 


10 






A 


X 


Ex.42 


1500 


10 


2 


0.5 


55 


10 


A 


O 


o 


A 


Ex.43 


1500 


10 


2 


0.5 


90 


10 


X 


o 


o 


A 


Ex.44 


1500 


10 


2 


0.5 


135 


10 


X 


A 


o 


A 


Comp.Ex.24 


1500 


10 


2 


0.3 


90 


10 






X 


X 


Ex.45 


1500 


10 


2 


0.3 


135 


10 


X 


A 


A 


A 


Ex.46 


1500 


10 




5 


55 


10 


A 


O 


o 


o 


Ex.47 


1500 


10 




5 


90 


10 


A 


o 


o 


o 


Ex.48 


1500 


10 




5 


135 


10 


X 


A 


o 


o 


Comp.Ex.25 


1500 


10 




0.5 


55 


10 


O 


o 


X 


X 


Ex.49 


1500 


10 




0.5 


90 


10 


A 


o 


X 


A 


Ex.50 


1500 


10 




0.5 


135 


10 


X 


A 


o 


O 


Comp.Ex.26 


1500 


10 




0.5 


145 


10 


X 


X 


o 


O 



Table 4 is common to Table 2 in the point where the stiffness 
of the image receiving paper is fixed to 1,500 mg, the parameter 
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B is fixed to 10 mm, respectively, and the parameters a, b, and 
C are varied. On the other hand, Table 2 and Table 4 are different 
in the point where, in Table 2, the parameter A is set to 100 
mm or 92 mm that is a relatively large value, while, in Table 
4, the parameter A is set to 10 ram that is a relatively small 
value. From this Table, it is confirmed that findings similar 
to those from Table 2 can be obtained about the parameters a, 
b, and C as well as in the case where the parameter A is 10 mm. 

Table 5 shows examples and comparative examples in the 
case where the parameters A, a r b r and B are fixed to 92 mm, 
2 mm, 0.5 mm, and 10 mm, respectively, and the stiffness of the 
image receiving paper and the parameter C are varied > 

In addition, Table 6 shows examples and comparative 
examples in the case where the parameters A, a, b, and B are 
fixed to 10 mm, 5 mm, 5 mm, and 10 mm, respectively, and the 
stiffness of the image receiving paper and the parameter C are 
varied . 

The combination of the parameters A, a, b, and B in Table 
5 provides higher probability of occurrence of a jam than the 
combinations in other examples. The combination of the 
parameters A, a, b, and B in Table 6 provides higher probability 
that the curl can not be sufficiently straightened than the 
combinations in other examples . 
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Table 5 





stiffness 


A 


a 


b 


C 


5 


curl amount 


wnnKie 


jam 


. . — 


(1*5) 


(mm) (mm) (mm) (deeree) (mm) 


30mm 50mm 


Comp.Ex.27 


3000 


92 


2 


0.5 


55 


10 


A 


o 


X 


X 


Comp.Ex.28 


3000 


92 


2 


0.5 


90 


10 


X 


A 


X 


X 


Comp.Ex.29 


3000 


92 


2 


0.5 


135 


10 


X 


X 


A 


A 




2500 


92 


2 


0.5 


55 


10 


o 


o 


A 


A 


Ex.52 


2500 


92 


2 


0.5 


90 


10 


A 


V-/ 


O 


A 


Ex.53 


2500 


92 


2 


0.5 


135 


10 


x 


A 


O 


A 


Comp.Ex.10 


1500 


92 


2 


0.5 


45 


10 






X 


X 


Ex.17 


1500 


92 


2 


0.5 


55 


10 


O 


o 


A 


A 


Ex.18 


1500 


92 


2 


0.5 


90 


10 


o 


o 


O 


A 


Ex.19 


1500 


92 


2 


0.5 


105 


10 


A 


o 


O 


A 


Ex.20 


1500 


92 


2 


0.5 


135 


10 


X 


o 


O 


A 


Ex.21 


1500 


92 


2 


0.5 


145 


10 


X 


A 


o 


A 


Ex.54 


500 


92 


2 


0.5 


55 


10 


O 


O 


o 


A 


Ex.55 


500 


92 


2 


0.5 


90 


10 


O 


O 


o 


O 


Ex.56 


500 


92 


2 


0.5 


135 


10 


A 


O 


o 


O 


Ex.57 


500 


92 


2 


0.5 


145 


10 


X 


o 


o 


O 


Comp.Ex.31 


65 


92 


2 


0.5 


55 


10 






o 


X 


Comp.Ex.32 


65 


92 


2 


0.5 


90 


10 






o 


X 


Comp.Ex.33 


65 


92 


2 


0.5 


135 


10 






o 


X 


Comp.Ex.34 


65 


92 


2 


0.5 


145 


10 


X 


X 


o 


A 



Table 6 







A 


a 


b 


C 


B 


curt amount 


wrinkle 






(me) 


(mm) 


(mm 


) (mm) (degree) (mm) 


30mm 50mm 


jam 


Comp.Ex.30 


3000 


10 


5 


5 


55 


10 


X 


X 


X 


A 


Ex.58 


2500 


10 


5 


5 


55 


10 


X 


A 


o 


o 


Ex.59 


2500 


10 


5 


5 


90 


10 


X 


A 


o 


o 


Ex.34 


1500 


10 


5 


5 


45 


10 


A 


A 


A 


A 


Ex.35 


1500 


10 


5 


5 


55 


10 


A 


A 


o 


O 


Ex.36 


1500 


10 


5 


5 


90 


10 


X 


A 


o 


O 


Ex.37 


1500 


10 


5 


5 


135 


10 


X 


A 


o 


O 


ComD.Ex.1 9 


1500 


10 


5 


5 


145 


10 


X 


X 


o 


o 


Ex.60 


500 


10 


5 


5 


55 


10 


O 


O 


o 


o 


Ex.61 


500 


10 


5 


5 


90 


10 


O 


O 


o 


o 


Ex.62 


500 


10 


5 


5 


135 


10 


X 


O 


o 


o 



From these tables, it is confirmed that, even in the case 
of the combination of the parameters A, a, b, and B that provides 
higher probability of occurrence of a wrinkle, jam, or the like. , 
the curl of the image receiving paper having stiffness from 500 
to 2,500 mg can be straightened. 
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Table 7 shows examples and comparative examples In the 
case where the stiffness of the image receiving paper is fixed 
to 1,500 mg and the parameters a and b are fixed to 2 mm and 
2 mm, respectively, and the parameters A, C, and B are varied. 
Table 7 





stjfme3s 


A 


a 


b 


C 


B 


curl amount 


wrinkle 


jam 




(mg) 


(mm 


) (mm) (mm) (degree) (mm) 


30mm 50mm 


Comp.Ex.35 


1500 


92 


2 


2 


90 


0 








X 


Comp.Ex.36 


1500 


92 


2 


2 


135 


0 


X 


X 


O 


O 


Ex.63 


1500 


92 


2 


2 


135 


5 


X 


O 


O 


O 


Ex.16 


; 1500 


92 


2 


2 


135 


10 


X 


o 


o 


O 


Ex.64 


1500 


92 


2 


2 


90 


5 


O 


o 


o 


O 


Ex.15 


1500 


92 


2 


2 


90 


10 


o 


o 


o 


O 


Ex.65 


1500 


92 


2 


2 


90 


100 


o 


o 


o 


O 


Comp.Ex.37 


1500 


10 


2 


2 


90 


0 








X 


Ex.66 


1500 


10 


2 


2 


90 


5 


X 


A 


o 


O 


Ex.32 


1500 


10 


2 


2 


90 


10 


X 


A 


o 


o 


Ex.67 


1500 


10 


2 


2 


90 


100 


X 


A 


o 


o 



From this table, it is confirmed that, in the case where 
the parameter B is from 5 to 100 mm, the curl can be straightened. 
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